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(54) Light source and vehicle lamp 

(57) A light source apparatus (11) for vehicle lamps 
and particularly vehicle headlights can include a plurality 
of LEO elements (21 ) mounted in a cavity located on a 
base (20) surface or on a base. Each of the LED ele- 



ments (21) can be arranged in such a manner as to form 
an emission shape and a brightness distribution that is 
suited for a light distribution pattern, and especially a 
light distribution pattern for vehicle headlight. 
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Description 

[0001] The present invention relates to a light source 
and more particularly a light source for a vehicle lamp 
or headlight. The light source can employ a plurality of 
LED elements and can be configured as a vehicle lamp, 
such as a headlight or an auxiliary headlight. 
[0002] Today, discharge lamps such as halogen 
lamps or H IDs are used as light sources for headlights, 
auxiliary headlights and other vehicle lamps. 
[0003] However, a white LED light source is drawing 
attention as a possible substitute for the existing light 
sources, and its application to vehicle lamps for illumi- 
nation purposes is becoming more realistic as a result 
of recent achievements in increasing the efficiency and 
manufacturability of high output and high brightness 
LED light sources. 

[0004] The white LED light source has a number of 
advantages over the aforementioned existing light 
sources, including its possible use as a non-disposable 
(permanent) light source due to its longer life, and envi- 
ronmental superiority. For example, the white LED light 
source does not require the use of mercury or other 
harmful substances, and makes it possible to use lower 
power consumption due to better lighting fixture efficien- 
cy than conventional HID. 

[0005] It has been conceived that vehicle lighting fix- 
tures, such as those shown in Figs. 13 and 14, can in- 
corporate a plurality of LED elements. That is, a projec- 
tor-type vehicle lighting fixture has been conceived that 
can use LED elements as light sources. 
[0006] The vehicle lighting fixture 1 comprises a plu- 
rality of white LED light sources 3, arranged on a spher- 
ical surface as shown in Fig. 13 or a planar surface as 
shown in Fig. 14 relative to a focus F at the back of a 
non-spherical convex lens 2 that is used for collecting 
light. A light shielding plate 4 is arranged between the 
white LED light sources 3 and the non-spherical convex 
lens 2. 

[0007] Each of the white LED light sources 3 can be 
constructed by filling the area surrounding a blue LED 
element 3b (which is located in a cavity 3a) with a resin 
3c containing fluorescent substance. The white LED 
light sources 3 are designed to externally emit white light 
as a result of color mixture between a yellow light L2 - 
excitation light - and a blue light Llfrom the blue LED 
element 3b. The mixture occurs when the fluorescent 
substance is excited after the blue light L1 , emitted from 
the blue LED element 3b, strikes the fluorescent sub- 
stance to create the excitation light L2. 
[0008] A white LED light source 3 located at the center 
can be arranged on the optical axis of the non-spherical 
convex lens 2, while the other white LED light sources 
3 can be arranged such that respective optical axes 
pass near the focus F of the non-spherical convex lens 
2. 

[0009] The light shielding plate 4 is preferably ar- 
ranged near the focus F of the non-spherical convex 



lens 2 and formed so as to produce a so-called low- 
beam light distribution pattern. 
[0010] According to the vehicle headlight 1 thus con- 
figured, light emitted from each of the white LED light 

s sources 3 travels toward the focus F of the non -spherical 
convex lens 2 and is collected by the non-spherical con- 
vex lens 2. Unnecessary or unwanted light is blocked 
by the light shielding plate 4 provided near the focus F. 
Thus, the light can be irradiated forward in a light distri- 

io bution pattern having a so-called low-beam cutoff as 
shown in Fig. 16. 

[001 1] In the vehicle headlight 1 thus configured, how- 
ever, even if the latest LED elements with high output 
and brightness are employed for the white LED light 

15 sources 3, their light beam and brightness are insuffi- 
cient for use as a vehicle lamp, including an automobile 
headlight or an auxiliary headlight To meet the headlight 
light distribution standards, therefore, it is necessary to 
provide a large number of the vehicle headlights 1 con- 

20 figured as described above. 

[0012] In order to arrange more LED light sources in 
the vehicle headlight 1 , a longer distance is required be- 
tween the white LED light sources 3 and the light shield- 
ing plate 4. Therefore, emission portions of the LED light 

25 sources are enlarged when projected on the light shield- 
ing plate by lenses 22 on the LED emission portion side. 
Since the enlarged projected images are projected to 
the front of the vehicle by the non-spherical convex lens, 
the luminous intensity needed for a vehicle headlight 

30 cannot be obtained even when a number of LED light 
sources are used. Even if a plurality of vehicle head- 
lights 1 are arranged so as to entirely cover the front 
surface of the vehicle, the necessary luminous intensity 
still cannot be achieved. Further, it would be extremely 

35 difficult to align the optical axes of many LED light sourc- 
es. 

[0013] In contrast, in the case of an indicator lamp 
such as a brake lamp which is designed for visual rec- 
ognition, such a light source apparatus that includes a 

40 number of vehicle headlights 1 can sufficiently meet the 
necessary light distribution conditions. In the case of a 
headlight or other vehicle lamp that must irradiate light 
some 100m to 200m ahead, the maximum luminous in- 
tensity on the optical axis is considerably important. 

4£ [0014] In the vehicle headlight 1 , however, luminous 
intensity of light irradiated forward is roughly determined 
by the brightness at the emission portion and by the op- 
tical system size. As a result, to obtain more luminous 
intensity from a vehicle headlight that uses a single light 

so source, it is necessary to increase the brightness of the 
light source's emission portion or the size of the optical 
system. Of these options, increasing the size of the op- 
tical system is subject to constraints in terms of vehicle 
design, practicality, and others. To meet the light distrt- 

55 bution characteristic necessary for a vehicle headlight, 
therefore, it is generally important to increase the bright- 
ness of the light source's emission portion. 
[0015] As shown in Fig. 9, a light distribution pattern 
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includes a horizontal line light cutoff that eliminates or 
reduces dazzling or glaring light from being projected 
onto oncoming vehicles. The light distribution pattern 
can include an elbow pattern for irradiating light in the 
direction of pedestrians and traffic signs. The term "cut- 
off typically means the location at which there is a sig- 
nificant difference between light and dark in luminous 
intensity. A high center luminous intensity is desired to 
improve the driver's visibility in the front of the vehicle. 
[0016] In order to produce such a light distribution pat- 
tern, the vehicle headlight 1 can be provided with a iight 
shielding plate 4, thus blocking unnecessary or unwant- 
ed light with the light shielding piate 4 and providing the 
low-beam light distribution pattern. 
[0017] At this time, to form a cutoff for the low-beam 
light distribution pattern , it is necessary to form the cutoff 
with the light shielding plate 4 located at the brightest 
portion near the optical axis of each of the white LED 
light sources 3. For this reason, the optical axis of each 
of the white LED light sources 3 is arranged such that 
each axis points to a location near the focus F of the 
non-spherical convex lens 2. This causes, for example, 
nearly half the luminous intensity or approximately 45% 
of emitted luminous intensity from each of the white LED 
light sources 3 to be blocked and lost, resulting in ex- 
tremely low utilization efficiency of light from the vehicle 
headlight 1 . 

[0018] In light of the foregoing, the present invention 
is designed to provide a light source and vehicle lamp, 
including a vehicle headlight and auxiliary headlight, all 
of which are suited for irradiating light forward, and 
which can use a plurality of LED elements. 
[001 9] According to a first aspect of the present inven- 
tion, a iight source for a vehicle headlight can include a 
plurality of LED elements mounted in a cavity formed on 
a base surface or on a base, wherein each of the LED 
elements is arranged in such a manner as to form an 
emission shape and to form a brightness distribution 
that is suited for a light distribution pattern of a vehicle 
headlight. Each of the LED elements can be substan- 
tially rectangular in exterior shape. Alternatively, each 
of the LED elements can be substantially triangular or 
parallelogrammic in exterior shape. The LED elements 
are preferably different from one another in size. 
[0020] The LED elements are also preferably driven 
by different drive currents. At least some of the LED el- 
ements are preferably arranged along a given linear 
ridgeline. In addition, at least some of the LED elements 
are preferably arranged along two linear ridgelines. 
[0021] The given angle between a first line of LED el- 
ements and a second line of LED elements is preferably 
any of 15 to 45 degrees. 

[0022] According to another aspect of the present in- 
vention, a vehicle headlight can include any of the above 
light source apparatuses, a light shielding means can 
be arranged in close vicinity to the light source appara- 
tus in the light emission direction thereof that is config- 
ured to cut off light from the LED elements into the same 



shape as a light distribution pattern for vehicle headlight; 
and a projection lens can be arranged such that the pro- 
jection lens* focus located in the direction of the light 
source is located in the vicinity of the light shielding 

5 means, wherein the projection lens irradiates forward 
the shape of an emission portion of the light source ap- 
paratus cut off by the light shielding means. 
[0023] Each LED element can be arranged so as to 
form an emission shape and to provide a brightness dis- 

10 tribution suited for a given iight distribution pattern, al- 
lowing a light distribution pattern and brightness distri- 
bution suited for low beam to be obtained when the 
emission shape of each LED element is projected for- 
ward by the projection lens and after formation of a cutoff 

15 by the light shielding means. Formation of the emission 
shape of each LED element in a shape suited for the 
light distribution pattern ensures that the amount and 
quantity of light that is blocked by the light shielding 
means is reduced, thus improving utilization efficiency 

20 of light from each LED element and producing brighter 
irradiated light. 

[0024] If each LED element is substantially rectangu 
lar in exterior shape and arranged side by side, irradiat 
ed light of higher brightness can be obtained by arrang 

25 ing the LED elements more closely. If each LED elemen 
is substantially triangular or parallelogrammic in exterioi 
shape and arranged side by side, irradiated light of high 
er brightness can also be obtained by arranging the LED 
elements more closely. Moreover, it is possible to match 

30 the exterior shape of an emission region of each LED 
element of the light source with the shape of the road 
side edge towards which light is irradiated, ensuring a 
good fit with the road side edge and further improving 
visibility. 

35 [0025] If the LED elements are different in size and 
are arranged side by side, it is possible to roughly match 
the shape of the overall emission portion with the edge 
of the light shielding plate, further reducing light quantity 
that is lost due to blocking by the light shielding plate. 

40 [0026] If the LED elements are driven by different 
drive currents, it is possible to adjust the brightness dis- 
tribution of the overall emission portion as appropriate 
by selectively driving each of the LED elements using 
different drive currents such that each LED element 

45 emits light at an appropriate emission intensity. 

[0027] It is possible to emphasize the light distribution 
cutoff (difference between light and dark in luminous in- 
tensity) by arranging at least some of the LED elements 
along a given linear ridgeline. If at least some of the LED 

so elements are arranged along two linear ridgelines, when 
they are arranged side by side, it is possible to roughly 
match the shape of the overall emission portion with the 
edge of the light shielding plate, further reducing light 
quantity loss attributed to blocking by the light shielding 

55 plate. 

[0028] Light emitted from each of the LED elements 
of the light source can fall on the incidence surface of 
the projection lens after passing the light shielding 
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means and can be converged by the projection tens, 
causing the light to be irradiated forward. A given light 
distribution characteristic can thus be formed by the light 
shielding means, such as the so-called low-beam light 
distribution characteristic that eliminates or reduces 
dazzling or glaring light from being projected onto on- 
coming vehicles. 

[0029] Each LED element can be arranged so as to 
form the emission shape and to provide the brightness 
distribution suited forthe given light distribution pattern. 
Thus the quantity of light blocked by the light shielding 
means can be reduced during cutoff formation, and uti- 
lization efficiency of light from each LED element can be 
improved allowing formation of a clear cutoff as a result 
of blocking of light passing near the end edge of the light 
shielding means can be realized. 
[0030] Thus, by using a plurality of LED elements and 
projecting each LED element forward by the projection 
lens via the light shielding means, it is possible to im- 
prove utilization efficiency of light emitted from each 
LED element and obtain a light distribution pattern and 
brightness distribution that is necessary and/or desired 
for a vehicle headiight. Therefore, it is possible to pro- 
vide a light source apparatus and a vehicle lamp suited 
for use as headlight or auxiliary headlight by using a plu- 
rality of LED elements. 

[0031] The above and other aspects, features and ad- 
vantages of the present invention will become more ap- 
parent from the following detailed description when tak- 
en in conjunction with the accompanying drawings, in 
which: 

Fig. 1 is a schematic side view of an embodiment 
of a vehicle lamp made in accordance with the prin- 
ciples of the present invention; 
Fig. 2 is a rear view of the light source apparatus 
used in the vehicle lamp shown in Fig. 1 ; 
Fig. 3 is a front schematic view showing a bright- 
ness distribution forthe vehicle lamp shown in Fig. 

1; 

Fig. 4 is a rear view of an embodiment of a vehicle 
lamp and light source apparatus made in accord- 
ance with the principles of the present invention; 
Fig. 5 is a rear view of another embodiment of a 
vehicle lamp and light source apparatus made in ac- 
cordance with the principles of the present inven- 
tion; 

Fig. 6A illustrates a light distribution pattern on a 
roadway resulting from light that is irradiated to the 
front of a vehicle when using the vehicle lamp and 
light source apparatus of Fig. 5, and Fig. 6B illus- 
trates a light distribution pattern on a roadway re- 
sulting from light that is irradiated to the front of a 
vehicle when using the vehicle lamp and light 
source apparatus of Figs. 1 and 2; 
Fig. 7 is a front view of another embodiment of a 
vehicle lamp and light source apparatus made in ac- 
cordance with the principles of the present inven- 



tion; 

Fig. 8 is a front view of an embodiment of another 
vehicle lamp and light source made in accordance 
with the principles of the present invention; 

5 Fig. 9 A illustrates a brightness distribution for light 
that is irradiated forward from the light source ap- 
paratus of Fig. 8, and Fig. 98 illustrates a brightness 
distribution for light that is irradiated forward from a 
projection lens of a vehicle lamp that includes the 

10 light source of Fig. 8; 

Figs. 10A and B are schematic sectional views of 
modification examples of the vehicle lamp shown in 
Fig. 1 ; 

Fig. 11 is an illustration of an OVAL brightness dis- 
15 tribution; 

Fig. 12 is a cross-sectional view of an embodiment 
of a light source apparatus made in accordance with 
the principles of the present invention; 
Fig. 13 is a schematic perspective view of a con- 
20 ventional vehicle headlight; 

Fig. 1 4 is a schematic perspective view of a second 
conventional vehicle headlight; 
Fig. 15 is a schematic sectional view of an LED el- 
ement for use in the vehicle headlight shown in Fig. 
25 13 or 14; and 

Fig. 16 is a schematic view showing a low beam 
light distribution characteristic irradiated forward 
from the vehicle headlights shown in Fig. 13 or 14. 

30 [0032] Preferred embodiments of the present inven- 
tion will be described below in detail with reference to 
Figs. 1 to 12. 

[0033] It should be borne in mind that while the em- 
bodiments described below are subject to various tech- 
35 nically preferred features because they are preferred 
specific examples, the scope of the present invention is 
not limited thereby. 

[0034] Fig. 1 illustrates a configuration of a vehicle 
lamp and light source apparatus made in accordance 
40 with the principles of the present invention. 

[0035] In Fig. 1 , a vehicle lamp 1 0 can include a light 
source apparatus 1 1 , a projection lens 1 2 for converging 
light from the light source apparatus 11, and a light 
shielding plate 13 located in the optical path between 
45 the light source apparatus 1 1 and the projection lens 12. 
The light shielding plate 13 can be configured to form a 
given light distribution shape and characteristic to the 
light emitted from the vehicle lamp 10. 
[0036] The light source apparatus 11 can include a 
so plurality of LED elements 21 installed on a base 20 and 
a lens portion 22 formed so as to surround each of the 
LED elements 21 , as shown in Fig. 2. 
[0037] The LED elements 21 can have a rectangular 
exterior shape when viewed along the optical axis, and 
55 can be installed in close relationship to each other on 
the base 20. A fluorescent substance layer 23 can be 
formed so as to surround the LED elements 21 . 
[0038] The projection lens 12 is preferably a convex 
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lens that is arranged such that the optical axis of the 
projection lens 12 is aligned with a central axis extend- 
ing nearly horizontally toward the front of the base of the 
light source apparatus 11 . 

[0039] The light shielding ptate 1 3 can include a light 
shielding material that is arranged on the optical axis 
between the light source apparatus 11 and the projec- 
tion lens 1 2 and directly adjacent the light source appa- 
ratus 11 (preferably in contact with the (ens portion 22 
of the light source apparatus 11 as shown in Fig.1 ) and 
in the vicinity of the focus F on the light source side of 
the projection lens 1 2, The light shielding plate 1 3 forms 
a so-called cutoff by blocking part of the light emitted 
from each of the LED elements 21 of the light source 
apparatus 11 , thus adjusting the light distribution pattern 
projected by the projection lens 12 into a so-called low- 
beam light distribution pattern. 
[0040] Further, in the light source apparatus 11 , the 
LED elements 21 can be arranged such that they are 
located only in the vicinity of the region on the base 20 
where light can be irradiated onto the incidence surface 
of the projection lens 12 via the light shielding plate 13, 
so as to form the emission shape and the brightness 
distribution suited for the given light distribution pattern 
as shown in Fig. 2. 

[0041] This shifts downward the brightness distribu- 
tion of light that is irradiated forward from the light source 
apparatus 11 so as to reduce light quantity loss that is 
attributed to blocking by the light shielding plate 13, as 
shown in Fig. 3. 

[0042] In a vehicle lamp 10 according to the present 
embodiment and configured as a headlight, light L can 
be emitted from each of the LED elements 21 of the light 
source apparatus 1 1 when power is supplied to the LED 
elements 21. The light L falls on the incidence surface 
of the projection lens 12 after passing (and being par- 
tially blocked by) the light shielding plate 13. The light L 
is then converged by the projection lens 1 2, causing the 
light L to be irradiated forward along an optical axis. Part 
of the light L is blocked by the light shielding plate 13, 
forming a cutoff and projecting the image of the cutoff 
forward and thereby providing the low-beam light distri- 
bution pattern for a headlight. 
[0043] The LED elements 21 of the light source 11 can 
be arranged on the base 20 so as to form the emission 
shape and the brightness distribution suited for a given 
light distribution pattern. Thus the loss of light quantity 
emitted from each of the LED elements 21 due to block- 
ing by the light shielding plate 13 can be extensively re- 
duced and utilization efficiency of light emitted from 
each of the LED elements 21 can be extensively im- 
proved. 

[0044] Further, the plurality of LED elements 21 can 
be arranged close to each other in the light source ap- 
paratus 11 , increasing emission intensity at the fluores- 
cent substance layer 23 and between the LED elements 
21, thus making the light source apparatus 11 even 
brighter. 



[0045] Light L from each of the LED elements 21 that 
passes hear the edge of the light shielding plate 1 3 can 
be blocked by the light shielding plate 13, allowing for- 
mation of a clear cutoff. 

5 [0046] According to the vehicle lamp 1 0, the LED el- 
ements 21 can be specially arranged on the base 20, 
thus minimizing light quantity loss as a result of blocking 
of light emitted from each of the LED elements 21 of the 
light source apparatus 11 and improving utilization effi- 

10 ciency of light from the LED elements 21 . 

[0047] Consequently, it is possible to obtain irradiated 
light of desired brightness while forming a cutoff by the 
light shielding plate 13, thus making a vehicle lamp suit- 
ed for use as headlight by the use of a plurality of LED 

is elements. 

[0048] Fig. 4 illustrates another embodiment of the in- 
vention, in Fig. 4, a vehicle lamp 30, can have roughly 
the same configuration as the vehicle lamp 10, but dif- 
fers from the vehicle lamp 10 shown in Figs. 1 and 2 at 

20 least in that the tight source apparatus 11 can include 
LED elements 21 of varying size. For example, the LED 
elements 21 can include relatively large LED elements 
2 1 a and relatively small LED elements 21b. 
[0049] In this case, the relatively large LED elements 

25 21a are preferably arranged at the bottom of a base por- 
tion, while the relatively small LED elements 21b are lo- 
cated in the vicinity of a cutoff line of the light shielding 
plate 13. 

[0050] The relatively large LED elements 21 a are suit- 

30 ed for diffuse light distribution because of lower average 
brightness attributed to the large area of the LED ele- 
ment 21a. The relatively small LED elements 21b are 
suited for collective light distribution due to higher aver- 
age brightness attributed to the small area occupied by 

35 the LED element 21b. 

[0051] The vehicle lamp 30 can function similarto the 
vehicle headlight 10 shown in Figs. 1 and 2. However, 
it is possible to further reduce light quantity loss attrib- 
uted to the blocking of light by the light shielding plate 

40 13 and to intentionally form a high-brightness region 
with the relatively small LED elements 21 b by arranging 
the relatively small LED elements 21b in the vicinity of 
the cutoff line of the light shielding plate 13. 
[0052] Fig. 5 shows a configuration of another embod- 

45 iment of the invention. In Fig. 5, a vehicle lamp 40, al- 
though having roughly the same configuration as the ve- 
hicle lamp 1 0, differs from the vehicle lamp 1 0 shown in 
Figs. 1 and 2 at least in that the light source apparatus 
11 includes LED elements 21 which are triangular in ex- 

50 terior shape when viewed along the optical axis. In this 
case, the LED elements 21 can be arranged alternately 
upside down and right side up for even closer arrange- 
ment. 

[0053] It should be understood that at least some of 
55 the LED elements 21 may be parallelogrammic in exte- 
rior shape, e.g., a shape formed by joining two triangles 
together, and that the triangular and parallelogrammic 
LED elements 21 may be combined as appropriate. 
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[0054] The vehicle lamp 40 can function similar to the 
vehicle lamp 10 shown in Figs. 1 and 2, and the LED 
elements 21 can be arranged more closely and with a 
brighter fluorescent substance layer because of light ar- 
riving from a plurality of directions, thus increasing the 
overall emission intensity. Further, the exterior shape of 
the emission region of the LEO elements 21 of the light 
source 11 can be formed by the triangular exterior shape 
of each of the LED elements 21 itself, thus ensuring 
good correspondence between the irradiated light L and 
a road side edge R, and further improving road visibility 
in the direction of travel of the automobile. 
[0055] In contrast, in the case of the vehicle headlight 

10 shown in Figs. 1 and 2, each of the LED elements 
21 is rectangular in their exterior shape, impairing, 
though to a small extent, the correspondence between 
the irradiated light L and the road side edge R. 
[0056] Fig. 7 shows another embodiment of the 
present invention. In Fig. 7, a vehicle lamp 50, although 
having roughly the same configuration as the vehicle 
headlight 1 0, differs from the vehicle headlight 1 0 shown 
in Figs. 1 and 2 at least in that the light source apparatus 

11 includes some LED elements 21 that are arranged 
nearly horizontally to coincide with a horizontal portion 
of an edge of the light shielding plate 13 on one side of 
a center line (right side in the illustration) and other LED 
elements 21 that are arranged along a sloped line ex- 
tending diagonally upward at a given angle 6 to coincide 
with an elbow portion of an edge of the light shielding 
plate 13 located on the other side of the center line (left 
side in the illustration). 

[0057] The given angle 8 of the sloped line is selected, 
for example, to be from 1 5 to 45 degrees or so. Further, 
positioning portions 20a and 20b can be formed on the 
base 20 to coincide with the horizontal portion and the 
elbow portion of the edge of the light shielding plate 13. 
A cavity having cavity walls 20c can be provided in the 
top surface of the base 20 and the LED elements 21 can 
be located tj herein. The cavity walls 23c can help reflect 
light into the light distribution area. 
[0058] The vehicle lamp 50 can function similar to the 
vehicle lamp 10 shown in Figs. I and 2, and the LED 
elements 21 of the light source apparatus 1 1 can be ar- 
ranged along the cutoff line of the edge of the light 
shielding plate 1 3, thus minimizing the loss of light quan- 
tity due to light blocked by the light shielding plate 13, 
and forming a clear cutoff for the light. If the vehicle lamp 
50 is installed as a headlight in an automobile, installa- 
tion can be simplified by ensuring that the positioning 
portions 20a and 20b on the base 20 of the light source 
apparatus 11 are parallel to the end edge of the light 
shielding plate 13. 

[0059] Fig. 8 illustrates a specific working example of 
a portion of a vehicle lamp made in accordance with the 
principles of the present invention. In Fig. 8, a vehicle 
lamp 60 can include LED elements 21 , each of which 
include a high brightness portion at the center bottom 
portion and is made of four LED elements 22 so as to 



minimize blocking of light by the light shielding plate 1 3. 
[0060] According to the vehicle lamp 60 thus config- 
ured, simulation results have shown that the maximum 
brightness is 1 .3 times higher as compared with the LED 
5 element 21 made of the single LED element 22, and that 
loss of light quantity incident on the projection lens 12 
can be suppressed by approximately 30% for improved 
light utilization efficiency. 

[0061] The brightness distribution of the light source 
*0 apparatus 11 is shown in Fig. 9A, which represents an 
ordinary light distribution for an automobile (a type of 
target luminous intensity distribution). The light distribu- 
tion offers a given light distribution characteristic and 
achieves the brightness desired for a headlight. Fig 9B 
'5 shows a light source brightness distribution that is de- 
sired to meet the luminous intensity distribution as 
shown in Fig. 9A. 

[0062] Although, in the vehicle lamps 10, 30, 40, 50 
and 60 of the foregoing embodiments, the light shielding 

20 plate 1 3 is provided near the light source apparatus 1 1 , 
this configuration is not necessary. For example, the 
emission shape may be projected forward with the pro- 
jection lens 12 by forming the image of the emission 
shape of each of the LED elements 21 of the light source 

25 apparatus 11 in the vicinity of the light shielding plate 13 
(at focus F of the projection lens 12) by using a single 
convex lens 14 or two lenses 15 as shown in Fig. 10A/ 
10B. 

[0063] Although each of the LED elements 21 of the 

30 light source apparatus 11 of the foregoing embodiments 
can be driven by a constant drive current, the LED ele- 
ments 21 may be driven independently by different drive 
currents by providing a drive device that provides a drive 
circuit for each of the LED elements 21 .The drive device 

35 can include a plurality of separate drive elements that 
each provide separate drive circuits for supplying sep- 
arate drive currents to the LED elements 21 . By driving 
the LED elements 21 independently in accordance with 
steering operation, turn signal status, braking status, ve- 

40 hide speed, etc., it is possible to allow only some of the 
LED elements 21 to selectively emit light at higher 
brightness. Thus, for example, by fully illuminating and 
brightening the region of the light distribution pattern 
that corresponds to the left front of a vehicle brighter 

45 while the vehicle is maneuvering around a left curve on 
a roadway, it will become possible to implement the so- 
called AFS feature by electronic control alone and with- 
out using a mechanical drive mechanism. Therefore, the 
electronically controlled AFS feature, if installed in a ve- 

50 hide, is less prone to malfunction due to vibrations or 
frequent use as compared with a mechanical drive 
mechanism. The electronically controlled AFS feature 
ensures high precision and tracking in response to 
steering, etc. 

55 [0064] Further, although, in the foregoing embodi- 
ments, the edge of the light shielding plate 13 can be 
formed so as to eliminate dazzling light or light that is 
glaring to oncoming vehicles on the right-hand side in 
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front of the vehicle by limiting low-beam light distribution 
for traffic on the left-hand side, a similar effect can be 
obtained, in the case of traffic traveling on the right-hand 
side, by reversing the horizontal arrangement of an 
edge 13a of the light shielding plate 13 and the LED el- 
ements 21 . 

[0065] Fig. 1 1 illustrates an OVAL brightness distribu- 
tion while Fig. 12 shows the state of a light source in 
which the lens is flat and the light shielding plate and 
the emission portion are preferably close to each other. 
In particular, Fig. 12 shows a cross sectional view of a 
light source apparatus 11 that can include a flat lens 29 
located above the LED elements 21 . Leads 27 can be 
provided to supply current to the LED elements 21 via 
gold wires 28. A fluorescent substance 23 can be pro- 
vided above the LED elements 21 in order to provide a 
particular characteristic wavelength light and protect the 
LED elements 21 . In addition, the base 20 can be made 
of a heat radiating material, such as copper and the like. 
A cavity 24 (or several cavities) can be provided on the 
base 20 and the LED elements 21 can be mounted 
therein. Light shielding plate 13 is preferably located 
above the fiat lens 29 and is shaped to cutoff light emit- 
ted from the LED elements 21 such that the light that is 
finally emitted from the light source apparatus 11 is in 
the form of a light distribution pattern for a vehicle lamp, 
such as a low beam headlight light distribution. 
[0066] As described above, light emitted from each of 
the LED elements of the light source can fall on the in- 
cidence surface of a projection lens after passing by the 
light shielding plate. The light can be converged by the 
projection lens, causing the light L to be irradiated for- 
ward, forming a given light distribution characteristic de- 
fined by the light shielding plate, and thereby allowing a 
low-beam light distribution characteristic to be obtained 
so as to eliminate dazzling or glaring light to oncoming 
vehicles. 

[0067] Each of the LED elements can be arranged so 
as to form the emission shape and the brightness dis- 
tribution suited for the given light distribution pattern, al- 
lowing a light distribution pattern and brightness distri- 
bution suited for low beam to be obtained when the 
emission shape of each LED element is projected for- 
ward by the projection lens, for example, after formation 
of a cutoff by the light shielding means. At this time, for- 
mation of the emission shape of each LED element in a 
shape suited for the light distribution pattern ensures a 
reduction in the quantity of light that is blocked by the 
light shielding means, and improves utilization efficiency 
of light from each LED element for brighter irradiated 
light. 

[0068] Thus, it is possible to provide an outstanding 
vehicle lamp suited for use as a headlight by using a 
plurality of LED elements as light source. 
[0069] While illustrative and presently preferred em- 
bodiments of the present invention have been described 
in detail herein, it is to be understood that the inventive 
concepts may be otherwise variously embodied and 



employed and that the appended claims are intended to 
be construed to include such variations except insofar 
as limited by the prior art. For example, the shape of 
each LED element 21 can vary, including shapes other 

5 than triangular, rectangular etc. In particular, the LED 
elements can have an oval, circular, polygonal or even 
non-symmetrical shape as viewed from their front. The 
particular light distribution pattern that is desired can be 
used to determine the most efficient shape of the LED 

10 elements. In addition, the light shielding device can be 
in plate form, but can also be configured as a reflective 
coating or opaque coating on another structure of the 
vehicle lamp, or can be integrated with another structure 
in the vehicle lamp. The shape of the light shielding de- 

15 vice can also be determined by the type of light distribu- 
tion that is desired as well as by the shape of each of 
the LED elements 21 , and/or the shape of the array of 
LED elements 21 . These variations along with other var- 
iations and embodiments fail within the spirit and scope 

20 of the invention, as set forth in the appended claims. 



Claims 

25 1. A light source apparatus (11) for a vehicle headlight, 
comprising: 

a base (20); 

a plurality of LED elements (21) located adja- 
30 cent the base, characterized in that 

each of the LED elements (21) is arranged in 
such a manner as to form an emission shape 
suited for a light distribution pattern for a vehicle 
headlight. 

35 

2. The light source apparatus (11 ) for a vehicle head- 
light according to claim 1 , wherein each of the LED 
elements (21 ) is substantially rectangular in exterior 
shape. 

40 

3. The light source apparatus (1 1 ) for a vehicle head- 
light according to claim 1 , wherein each of the LED 
elements (21) is substantially triangular in exterior 
shape. 

45 

4. The light source apparatus (11) for a vehicle head- 
light according to claim 1 , wherein at least one of 
the LED elements (21) is different in size as com- 
pared to another of the LED elements (21). 

50 

5. The light source apparatus (1 1 ) for a vehicle head- 
light according to claim 1 , further comprising: 

a drive device capable of supplying different 
55 drive currents to the LED elements (21 ), where- 

in at least one of the LED elements (21) is driv- 
en by a different drive current as compared to 
another of the LED elements (21). 
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6. The light source apparatus (11 ) for a vehicle head- 
light according to claim 1 , wherein at least some of 
the LED elements (21) are arranged along a given 
linear ridgeline. 

7. The light source apparatus (11 ) for a vehicle head- 
light according to claim 1 , wherein at least some of 
the LED elements (21) are arranged along two lin- 
ear ridgelines. 

8. The light source apparatus (11) for a vehicle head- 
light according to claim 7, wherein the two linear 
ridgelines are at a given angle with respect to each 
other, and the given angle is between approximate- 
ly 15 and 45 degrees. 

9. The light source apparatus (1 1 ) for a vehicle head- 
light according to claim 1 , wherein the base includes 
at least one cavity and the plurality of LED (21 ) el- 
ements are mounted in the at least one cavity locat- 
ed in the base (20). 

10. The light source apparatus (11) for a vehicle head- 
light according to claim 1 , wherein each of the LED 
elements (21 ) is arranged in such a manner as to 
form a brightness distribution suitable for a vehicle 
headlight. 

1 1 . The light source apparatus (1 1 ) for a vehicle head- 
light according to claim 1 , further comprising: 

a light shielding device located adjacent the 
base and formed in the shape of a light distri- 
bution pattern, wherein each of the LED ele- 
ments (21 ) is arranged in such a manner as to 
correspond to the shape of the light shielding 
device. 

12. The light source apparatus (11) for a vehicle head- 
light according to claim 1 , wherein each of the LED 
elements (21) is substantially parallelogrammic in 
exterior shape. 

13. A vehicle headlight, comprising: 

the light source apparatus (11) according to 
claim 1 ; 

a light shielding device arranged in close vicin- 
ity to the light source apparatus and in a light 
emission direction thereof, the light shielding 
device (13) configured to cut off light from the 
LED elements (21 ) into the same shape as the 
light distribution pattern; and 
a projection lens arranged such that a focus of 
the projection lens (12) located in the direction 
of the light source apparatus (11) is located in 
the vicinity of the light shielding device (13), 
characterized in that 



the projection lens (12) is configured to irradiate 
forward the shape of an emission portion of the 
light source apparatus (11) cut off by the light 
shielding device (13). 

5 

14. A light source, comprising: 
a base (20); 

a plurality of LED elements (21) located adja- 
10 cent the base (20) and formed in a non-sym- 

metrical array such that light emitted from the 
LED elements (21 ) forms a light distribution pat- 
tern. 

'5 15. The light source according to claim 14, wherein 
each of the LED elements (21) is substantially rec- 
tangular in exterior shape. 

16. The light source according to claim 14, wherein 
20 each of the LED elements (21) is substantially tri- 
angular in exterior shape. 

17. The light source according to claim 14, wherein at 
least one of the LED elements (21) is different in 

25 size as compared to another of the LED elements 
(21). 

1 8. The light source according to claim 1 4, further com- 
prising: 

a drive device capable of supplying different 
drive currents to the LED elements (21 ), where- 
in at least one of the LED elements (21) is driv- 
en by a different drive current as compared to 
another of the LED elements (21). 

1 9. The light source according to claim 1 4, further com- 
prising: 

a resin formed on a top surface of the base and 
over the LED elements (21). 

20. The light source according to claim 14, wherein the 
LED elements (21 ) are arranged in two linear rows, 
the rows being arranged at a given angle with re- 
spect to each other, and the given angle is between 
approximately 15 and 45 degrees. 



10 



35 



40 



45 



50 



8 



EP 1 526 581 A2 



Fig. 1 
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Fig. 2 
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Fig. 8 
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Fig. 9 
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Fig. 12 
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Fig. 13 
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Fig. 15 
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